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The   Kelvin-Helmholtz   instability   driven   by   parallel   shear   flow   at   the   transition   between  
open   and   closed   field   lines   has   been   evoked   to   explain   asymmetries   of   turbulence   in   Tore  
Supra[1].   This   intrinsically   three-dimensional   instability   results   directly   from   velocity   shear  
induced  by  sheath  acceleration.  The  possibility  of  its  excitation  in  a  fluid  model  of  an  isothermal  
plasma  with  adiabatic  electrons  has  been  confirmed  by  local  linear  stability  analysis  of  numerical  
equilibria  of  a  minimal  plasma  edge  model  [2],  and  is  confirmed  in  3D  global  simulations  of  the  
core/SOL   transition   region   of   a   limiter   plasma  with   circular   cross-section.   In   these   numerical  
simulations  of   a  minimal   fluid  model,   the   triggering  of   the   instability   requires   significant   core  
rotation  (Mach  number  in  the  range  0.1-0.5),  as  well  as  a  marked  difference  between  particle  and  
momentum  transport  coefficients.  The  minimal  model  used  in  the  latter  modeling  however  does  
not   take   into   account   effects   of   electron   non-adiabaticity:   particle   transport   is   modeled   by   an  
effective   diffusion   in   order   to   overcome   the   absence   of   particle   transport,   and   the   possibly  
destabilizing  phase-shift   between  electric  potential   and  particle  density   is   neglected  altogether.  
These   limitations   are   lifted   by   allowing   departure   from   adiabaticity   in   a   four-field   model  
(density-potential-parallel   momentum-parallel   vorticity)   of   the   core/SOL   transition,   similar   to  
that  used  for  edge  simulations  [3].  This  model  presents  severe  numerical  challenges,  the  first  of  
which  lies  in  the  need  for  solving  ill-conditioned  linear  systems  in  large-scale  computations.  The  
numerical   method   used   will   be   presented,   and   illustrated   by   results   of   three-dimensional  
simulations  of   the  Kelvin-Helmholtz   instability   in   a   limiter  plasma  with  circular   cross-section,  
with  a  particular  emphasis  on  the  effect  of  parallel  resistivity  in  the  triggering  of  the  instability.  
 
 
[1]  X.  Garbet  et  al.,  Phys.  Plasmas  6  3955-3965  (1999)  
[2]  F.  Schwander  et  al.  ,  J.  Nucl.  Mat.  (article  in  press  doi  :10.1016/J.nucmat.201010.073)  
[3]  P.  Tamain  et  al.,  J.  Comp.  Phys  229  361-378  (2010) 

Cohen, Ron
P1-19

Cohen, Ron



